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CAVE NOTES
Publication of Cave ResearchAssociates

Volume 2 No.2

Marchi April. 1960

Dick Graham moving bone-bearing autochthonous fill to the entrance
of Samwel Cave for later sifting
and detailed study.
The view is inward toward Sloth Hall. Note the joint in the center controlling the
stalacti tes and their relatively
massive stalagmites.
A former pool
has existed in the foreground.
(Photograph by courtesy of NancY'
Slusser)

- 9-

ANALYTICAL REVIEWS
KUK:yA, J., and V. J,O~EK. On the problems of investigation of
cave deposits I, Ceskoslovens~.
vo Lc L'L, p.19-59; translation of Czech text: p.59-83. Prague 1958.
LOl(EK, V. ~he importanc<; of karst areas for Quaternary Paleontology. ~skosloYeD§~Y ~ras.vol.12, p.123-163;
summary of
Czech text: p.163-170. Prague 1960.
Not only are cave sediments a key to understanding the development

of a cave, but they

are also one of the most important

to Quaternary history and climate.

keys

Most other Quaternary sedi-

ments preserve but an isolated fraction of the history of an area,
and they are usually quite deficient in paleontological
remains.
In contrast, caves offer sheltered spaces that are slowly filled
with sediments, and these constitute an ideal environment for the
preservation
of successive
strata.
Similarly,
the climate of a
cave is generally favorable
to the preservation
of the accumulated
fossils.

Both Kukla and Lozek have written many significant papers on

the origin

and interpretation

of the deposits

of specific

Czecho-

slovak caves. In these papers they have synthesized their observations and those of others. In the first paper, they discuss the
dynamics

of sedimentation

in caves, and the nature

8J1d strati-

graphic significance of the deposits. They critically evaluate
the mQthods of investigation and the interpretations of contempo-

rary European studies.
In the second paper, Lozek summarizes and
evaluates the occurrence, significance,
and interpretations
of the

fauna and flora of cave deposits and of travertines.
He includes
a listing of living and extinct Mammalia and Mollusca that are
characteristic

of particular

The components

of cave sediments

those that are ubiquitous.
1)

climates

are genetically

Allochthonous constituents:
a)
b)

Stream-borne,

or environments,

and also

Herein lies the value of these papers.

sur£ace-derived

classified

as:

detritus.

Detritus transported to dry caves by rain wash and solifluction through the entrance and chimneys (predominent
constituents of dry cave fills).
c) Aeolian sediments drifted directly into the cave (cave
loess) •
2) Autochthonous constituents:
a) Breakdown (including congelifracted fragments).
b)
Speleothems.
c)

d)

Org~ic

fragments

such as bones

t

guano,

and similar fOrms.

Res~due of chemical weathering of the cave walls.

In a dry cave, the sediments that accumulate
as a talus cone at
the entrance or below chimneys or karst windows are most important
bec~use they best reflect the surface environment
and fauna.
The

fac~ea of the inner portions of a dry cave tend to be sorted and

of little stratlgraphic value.
Sedimentation in wet caves
nalagous to sedimentation
in a surface stream.

The most important tools for establishment
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1S a-

of cave stratigraphY

are the vertebrate remains, especially the small mammals, from
which the stratigraphic zones of the Quaternary are established.
The Molluscs and pollen give a more detailed picture of the paleoclimate and paleo-geography.
To the best of this reviewer's knowledge, there are no vertebrate remains older than Wisconsin age known from American caves.
The reasons for this are not yet defined.
In their summary,
Kukla and Lo~ek point out that Late Pleistocene deposits are
qUite common, but that Middle and Early Pleistocene sediments are
also found to a minor extent. Again, there is no lrnown reason
for the local paucity of the ~arly sediments.
Perhaps it may be
inferred that most cavern sedimentation took place during the
Late Pleistocene. Kukla and Lo~ek explain this paucity as largely due to the retreat of cave entrances, solifluction, and partial or complete flushing of the caves. These explanations are
sound, but the problem is still incompletely solved.
The authors conclude with a plea for the protection of caves
and cave deposits from amateur investigators and collectors -a plea that can equally be made for American caves and their contents. Stratigraphic investigations of caves should be made only
by groups of specialists (zoologists, pal¥nologists, sedimentologists, archeologists, and similar workers).
Otherwise a cave's
message may be irretrievably lost.
Of great service to the interested reader are the bibliographies of more than 150 references covering much of the significant
European literature of cave sediments. Both papers are destined
to be standard references, not for detailed procedure, but rather
for critical review and evaluation of techniques and principles
of investigation and interpretation.
James F. Quinlan, Jr.
Department of Geology
University of Texas, Austin.

*

*

*

*

*

BRAIN, C.K. The Transvaal ape-man-bearing cave deposits.
Transvaal Museum Memgir #11, 131p. Pretoria 1958.
This work is but one of several recent significant papers on
the origin and interpretation of cave sediments -- all of which
are recommended reading, and most of which include extensive
bibliographies.
The study was undertaken so that the age and environment of the remains of the controversial South African apeman, Austra1o ithecus, and the associated fossils mi@1t become
less specuiat va. The paleontological aspects of these deposits
have been thoroughly studied by Dart, Broom, Robinson, and others
(1925-1957), but very little has been published on the geology.
The first part discusses the probable origin and development
of the caves, most of which are solution cavities in the preCambrian Transvaal dolomite, and their fillings and bone deposits.
Cave fillings are classified into the following groups:

r
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1)

2)

Cave travertines: stalactites, stalagmites, and other
speleothems composed chiefly of calcite. Deposition may
occur in almost any but the early stages of cavern development.
Residual cave earths: insoluble residues of the dissolved
dolomitic oountry rock. Characterized by the presence of
superangular sand grains derived from the dolomite. Deposited during almost any stage of cavern development,
these

3)

earths are concentrated

the quantity

4)

during

the earlier stages.

Phase I materials: a mixture of residual cave earth and
surface-derived materials (Phase II materials). These
fills are deposited whsn the cave entrance is small, and
of surface-derived

Phase II materials:

materials

is not excessive.

surface-derived materialS, specifi-

cally "normal dolomite soU,.," bones, or transported materials in the form of alluvium. or wind-blown sand. These
are characterized by r-ounded sand grains depoeited in,
large cave entrances when sedimentation has been rela-

tively rapid.

Since the sediments are calcite cemented, and since thinsections of the breccia reveal nothing to the original author,
investigations
were based largely on insoluble residue studies
and comparison with modern dolomite soils and their enviro~nt.

Undoubtedly, Brain's most significant contribution to the Ii terature is his discussion and exposition of the methods of paleo-

climate interpretation based on the evaluation
of sediment color,
sand grain angularity, quartz-chert ratio, sorting of insoluble
residue, carbonate cement content t and weathered dolomite frag-

ments -- all of Phase II sediments. The techniques of investigation are carefully explained, but they are not free from possible errors in their derivation end application.
The significanoe of the study would have been greatly enhanced if it were
complemented and checked by carbon-14 dates and a study of pollen
grains.

In the

Kromdraai,
deposits
pluvial,

second part, the findings

at Sterkfontein,

Swartkrans,

and the Mekapan Limeworks are treated in detail.

The

are assigned to the Pleistocene Kageron-Kamasian
interbut this is an inadequately explained superposition on

dating based on faunal studies by Oakley (1954) and Ewer (1955).
The evidence is still controversial and liable to other interpretations.

The brief, well illustrated chapter on cavern development is
based largely on the Bretz-Davis concepts, and it emphasizes the
role of "vadose" enlargement
of joints. ThroUghout, there is
the implication that cavern development in dolomite is a unique

process, but Brain does not qualify this implication.
classification
classification

Tha soil

is archaic, but apparently workable.
Brain's
of cavern sediments appears to be adequate for

the solution cavities he investigated, but i~ would be useless

for the commonly occurring cave-stream deposits in which considerable reworking and resorting of sediments often takes place.
A more comprehensive discussion of sedimentary
processes in c~ves
- 12 -

and a genetic classification
of such depoei ts has been well presented by Kukla and Lolek (1958).
That Brain is not familiar with the vast but somewhat obscure
European 11terature
conoerning cavern sediments is implied by the
fact that he discards and ignores the possible significance
of
all particles
of greater
than 4.7 mm. diameter.
He also fails
to recognize the possible relationship
between paleo-climate
and
ratio
of frost-weathered
to chemically-weathered
and precipitated
particles
(Leis, 1941, summarized by Cornwall, 1958).
SELECTED
REFERENCES
CORNWALL,
loW. Soils for the archeologist.
Macmillan Co., New
York.
p.29-37, 130-131.
1958.
JENNINGS,J.D. :Rangep Oave , ,Society of American Archeology
Memoir 14, American Anti9uity.
vol.23,
#2, part 2, 328p.
Also published as Univers, iy of Utah Anthropological; rapere"
#27.
October 1957.KUKLA,J. and V •• LO~EK. On the problems of investigation
of cave
deposits.
Ceskosloyensd
kras.
vol. 11 , p.19 ..83.- Prague 1958.
(Reviewed elsewhere in this same issue of Cave Notes.)
LAIS, R, tlber HOhlensedimente.
Quartar.
vol.3, p.56-108 •.
Berlin.
1941.
SCHMID,E. HOhlenforschung und Sedimentenanalyse.
Schriften
dee
Insti tutes fUr Ur- und Fo;1ihgesch~chte der Scmiz No. 13,
186p.
Basel.
1958.
TRIMMEL,H. Das Problem der Untersuchung von HOhlensedimenten.
Hllhlenkund11che Mitteilungen.
vol.14,
#1, 6p. Vienna 1959.
James F. Quinlan, Jr.
Department of Geology
University
of Texas, Austin.

*

*

*

*

DOWNS,THEODORE
et al,
Quaternary animals from Schuiling Cave
in the Mojave Desert, California.
Los Angeles County Museum
Contributions
in Science, #29, p.1-21.
April 14, 1959.
This is the first
complete account of a Southern California
Pleistocene
cave fauna.
It represents the combined efforts
of
archeologists,
paleontologists,
and geologists
from three institutions:
Drs. Theodore Downs, Hildegard Howard, and Thomas
Clements of the Los Angeles County Museum; and Gerald A. Smith
of the San Bernardino Historical
Society.
Dr. Clements also represents
the University
of Southern California.
Previous accounts
of the Cave fauna by Hildegard Howard, Bayard Brattstrom, and
Gerald Smith are also included.
The writers attribute
the cave origin to a gas pocket in.rhyo11te of probable Miocene age. Downcutting during the Pleistocene
would have exposed the cavity Which opens into a small canyon.
They further suggest that the downoutting stream began to aggrade
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its channel as the growth of the ancestral Troy Lake filled the
canyon with sediments.

The washed-in sediments

The stream then removed
from the cave.

the sediments from the

would have con-

tained the vertebrate skeletal material. With the change of olimate at the end of the Pleistocene and the advent of greater aridity, the lake disappsared and the base level was again lowered.
canyon, but not

A total of 28 species of reptiles, birds, and mammals (five of

which are extinct) were discovered.
The stratum ccntainrng the
fossils is separated from overlying cultural remains by a distinct
hiatus.
The relatively late occupation of the cave indicated by

cane shafts, oordage, and stone ohippings was probably at a time
when conditions were more favorable than today. The underlying

fossila suggest a late Pleistocene
climate with cooler summers
accompanied by more grass
woodlands.
The close proximity of
Troy Lake accounts for the presence of shore birds in the deposit.
The extinct horses, camels, and antelope would require grasslands
whereas the Desert Tortoise and Chuckwalla are good desert indicators.

and

All of the fossils collected are signifioant sinoe they provide
an insight into the conditions of the area and the changes which
have occurred since their preservation.
The California

Condor,

Gymnogyps

californianus,

which normally

ranged through the western portion of California south into Mexico

and north into Washington in Recent times, frequently
occurs in
Quaternary
deposits as far east as Arizona.
(deSaussure, Raymond.
Remains of the California Condor in Arizona Caves.
Plateau.
vol.

29, #2, p.44-45.

October, 1956).

The Schuiling Cave fauna in-

cludes fragments of this bird assigned to the extinct species ~
amplus.
Differences of opinion still exist as to whether one or
two species of condor existed in the Quaternary.
The Schuiling

Timber Wolf.
California,

Cave fauna

provides

an additional

record of the

Since the Timber Wolf, l:lmll 1lu2Ja.\l. ia extinct in

and is rare in the rest of the Quaternary,

any addi-

tional recorda of this animal will aid in further understanding
the relationships and habits of this animal in California.

T,he ...
cuuf.Li.ng Cave fauna is compared with deposits
and fossils
of similar age and the specimens are well documented
with clear

illustrations and tables.

human cultural

The oave is mapped and all oritical

and vertebrate

remains are plotted

for reference.

The primary value of the paper is in ths example it portrays in
integrating
conclusions from
ological, and climatological

ent picture of the past.

geological, paleontological,
archeevidence to provide a single coher-

Riohard E. Graham
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PROCEEDINGS
Samwel Cave Excavations:
A Wintun tribal legend tells of an ancient visit to Samwe1
(Cave of the Magic Pool) by three Indian maidens. In exploring
the labyrinthian passages where they sought the magical waters,
one of the girls, Sa-se-net, lost her footing and plunged down a
deep hole to her death. John Merriam heard of this tale sixty
years ago while seeking clues to early man in northern California
as part of a little known early cave survey in Shasta County.
Merriam, with hds, associates, E .L. Furlong end IV.J. Sinclair,.
investigated the legend, and in 1903 located the cave containing
the magic pool and a 70-foot pit. On the floor of the pit lay
the remains of Sa-se-net as she had fallen, probably a century
earlier.
Yet the cave offered mQre than historical value, for in addition to the girl's skeleton were discovered the fossil remains of
a Pleistocene faunal assemblage representing numerous extinct
species including Euceratherium, Eguus, Aplodontia, Came Ius ,
Draus, and Elephas. With these finds occurred fragments of possible artifacts that F.W. Putnam believed to be the work of
Pleistocene Man. Merriamls party dug in Samwel during the years
1903 to 1906, bringing to light one of America's outstanding
Quaternary cave sites.
Samwel then lay unnoticed and idle for 50 years untH, in 1956,
Richard Graham undertook a systematic exploration of the remaining deposits. Within a cone of eart~ and breccia, he and other
workers from CRA uncovered portions of a timber wolf, mammoth,
and numerous small mammals. His first report describing the wolf
is available in Cave Studies #10.
Cave Research Associates devoted the month of June 1949 to the
excavation and survey of the cave. In December, additional work
was carried out in conjunction with an archeological party led by
Adan Treganza of San Francisco State COllege" Which excavated in
several of the cave deposits. O.H. Truman, who has supported
much of the exploration for early man in the western United States,
has contributed funds for the Samwel project.
Completion of the Samw,elCave studies is now a race against
time because of the increasing populari ty of the Shasta Lake resort area, Excessive pubLici ty for this cave by several recent
authors writing for the general public probably has contributed
to the problem of saving evidence from this valuable site -- as
is also the case in many of our other western caves. Dramatic
popularizations of this type have unfortunately added but little
to speleological studies.
CRA is grateful to the many persons who have aided in expediting this work, and especially to Mr. Truman and Dr. Tregenza.

*

*

*

*

*

Secretary's Note:
At a recent meeting, two additional collaborators were elected
to membership in Cave Research Associates. These are:
- 15 -

Mr. Allen B. Kaplan, Physicist,

Stanford Research Institute,
Menlo Park, California
Mr. James F. Quinlan, Jr., Geologist, University of Texas,
Austin,

Texas.

Arthur 1. Lange, Secretary

Library Note:
Further information is available on all references reviewed or
mentioned in Cave Nctes. Although it is not practical to make
direct loan of all the material held in the CRA library or the
private libraries

of its members, much of this. ~teri~l

can be

reproduced on microfilm or by photostat. Spec1f1c pr1ces for
this service are available on request.
This service, open to any
reader also includes microfilm copies of the California-Nevada
'Speleoiogical Survey, published on the results of the initial
speleological work in this area.
Persons or institutions who contemplate the binding of ~
~
'should allow for the intended publication of an index,
probebly at the end of volume 3. This index will be issued as a
regular part of the subscription, and will provide coverage of
both references and subject material.

*
MILLER, LOn.

*

*

*

ANNOTATED BIBLIOGIlAPHY

*

Condor remains from Rampart Cave, Arizona.

vol. 62, p.70.

The Condor.

January, 1960.

The California
Condor, GymnogrpscalifornicuB,
is found associated with
the extinct Nothrotherium shastense,
!gUllS, and Oreamnos ha ....
ringtoni from"
Rampart cave in the Lake Mead National Recreation Area. 'l'his cave is already
famous for the ground sloth dung which was found oovering the cave floor.
FEDERATION
SPELEOLOGIQUE
DEBELGIQUE. Memoires Collo uium International
de Spaleologie.
101 p , Bru.xelles,. 1958.
Available from G.A. DeBlock,
Librarian, F.S.B.,
54 Rue de La Limite, Bruxelles 3, at a cost of 200
Belgian hanes.
Approximately $4.20.)
The publication
inclUdes the text of the eleven papers presented at the
colloquium.
Subjects inolude cave origin,
speleothem development" biology,.
mineralogy, and pe.Leorrtc'lcgy,
WHITAKER, LQVIE M.
Cave swallow nesting
Coahuila, Mexico. The Condor. vol.61,

1959.

in' building near Cuatro Cienegas,.
#5, p.369-370. September-October,

This is the first
record of the Cave and
To the north in Texas and NewMexico, it is
Petroohelidon ~,
seems to be restrioted
with the Cliff Swallow on the outside.
R. de

Cliff Swallow nesting together.
noted that the Cave Swallow,
to caves because of competitiom
Sa.ussure, 'Editor
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